A simple, rapid, accurate, precise, specific and economical spectrophotometric method was used for determination of phenytoin .In this study, a second derivative spectrophotometric method was used for the determination of phenytoin (PHT). This method obeys Beer's law in the employed concentration ranges of 2-10 ppm for phenytoin. The UV derivative spectra 1 D for (PHT) have (V) at 233.3 nm, 2 D spectra for (PHT) have (P) at 226.7 nm, 3 D spectra for PHT) have (P) at 223.6 nm, and (V) at 230.4 nm 4 D spectra for (PHT) have (P) at 236.5 nm, and (V) at 228.5nm.thelinear concentration ranges (2-10) ppm with correlation coefficient (r) 0.9996, 0.9987, 0.9973, 0.9979. The second derivative D 2 tech. at (226.7) nm successfully applied for determination the Phenytoin drug in pharmaceutical samples. Results of analysis were validated statistically and by recovery studies.
Introduction
Derivative spectrophotometry (DS) is one of the advanced modern spectrophotometric techniques It is based on so called derivative spectra [1] which are generated from parent zero order ones. The derivatization [2] of zeroorder spectrum can lead to separation of overlapped signals, elimination of background caused by presence of other compounds in a sample.
Derivative spectrophotometry involves the conversion of normal spectrum (fundamental, zeroth order spectrum) to its first, second or higher derivative spectrum by differentiating absorbance (dA) of sample with respect to "wavelength (dλ) or time (dt)" versus wavelength (λ) or time (t) [3] . This technique becomes very useful, additional tool which helps to resolve various analytical problems. It has found application in many fields of analysis, especially in pharmaceutical, clinical and biochemical as well as in inorganic or organic analysis. Derivative spectra can be obtained by optical, electronic or mathematical methods [4, 5] . Phenytoin has the molecular formula C15H12N2O2 and the chemical name 5,5-diphenylimidazolidine-2,4-dione with molecular weight of (252.268) gm mol -1 . Phenytoin is an anticonvulsant drug, which is useful in the treatment of epilepsy. The primary site of action appears to be the motor cortex where spread of seizure activity is inhibited [6] . Phenytoin is also used to control arrhythmias (irregular heartbeat) and to treat migraine headaches and facial nerve pain. Phenytoin (diphenylhydantoin) was first synthesized by German physician Heinrich Biltz in 1908. In 1938, outside scientists including. Phenytoin is one of the most widely used drug in the therapy of epilepsy. However, its low solubility in water, both as free acid and sodium salt, makes its administration to patients difficult and seldom satisfactory. Phenytoin is given orally as sodium salt in a strong alkaline solution, since it requires a pH between 10 and 12 to be maintained in solution [7] . Other methods for the estimation of phentoin in pharmaceutical preparation andor biological fluid [8] , spectrophotometry using Orthogonal function [9] , thin layer chromatography [10] , and high performance liquid chromatography (HPLC) [11] . In these wark using spectrophotometric method for determination of (PHT) by derivative spectrophotometric technique [12] . 
Experimental

Standard Solutions for DS Studies
We used pestle and mortar to grind the tablets to a fine powder. Amounts equivalent to one tablet were weighed and taken into 100 mL volumetric flasks. Samples were mixed by magnetic stirrers for 45 min. and filtered through 0.45 um cellulose filter paper. Standard solution of (100 ppm) Phenytoin was prepared by dissolving 0.0100gm in a small amount of deionized distilled water and then diluted to 100 ml with deionized distilled water. More diluted solution was prepared by subsequent dilution of the stock solutions to (2,4,6,8 and 10) ppm Phenytoin solution.
LOD and LOQ
Limit of detection (LOD) and limit of quantitation (LOQ) values calculated according to ICH Guideline [13] : LOD= 3SD/m LOQ=10SD/m where SD is the standart deviation of intercept and m is the slope of calibration curve.
Preparation of pharmaceutical samples
Two types of capsules were used to determine the concentration of Phenytoin: 1. Germany: (100 mg Phenytion Sodium), one pill of this capsule was grinded and dissolved in deionized distilled water and completed in volumetric flask to (100ml). 2. Turkey: (100 mg Phenytion Sodium), one pill of this capsule was grinded and dissolved in deionized distilled water and completed in volumetric flask to (100ml). A total of 20 tablets of Phenytoin were opened and the contents were weighed and mixed. Accurately weighed and powdered. An aliquot of powder equivalent to the weight of 1 tablet was accurately weighed and transferred to volumetric flask and was dissolved in 100 ml of deionized distilled water with stirred for about 45 min and then volume made up with deionize distilled water. This solution was filtered to remove any insoluble matter. The filtrate was collected in a clean flask. Appropriate dilutions were made to obtain 10 mg/L with water from stock solution for both UV and derivative spectrophotometric method.
Results and Discussion
Normal UV spectrums of PHT has one absorption maximum wavelengths at 288.0 nm with concentration range 2-10mg/L, as shown in Fig. (7) .
Derivative Spectrophotometry
The UV derivative spectra 1 D, 2 D, 3 D and 4 D have derived from normal spectrum of PHT as Shawn in Fig. (7) .
1-First Derivative
1 D spectra for PHT have derived from normal spectra using (S = 10), with (Δλ = 2). Fig.(7) shows that 1 D spectra have V at 233.3 nm. Calibration curves were constructed for the wavelengths 233.3 nm, as shown in Fig.(1) . The linear dynamic ranges, the linear equations and correlation coefficients of the calibration curves are listed in Table ( 
2-Second Derivative
2 D spectra of PHT have derived for normal spectra using (S = 30), with (Δλ = 4), as shown in Fig.(7) .
2 D spectra show peak (P) at 226.7 nm, Calibration curve was constructed at wavelengths 226.7 nm, as shown in Fig.(2) . The linear equation, correlation coefficients and the concentration ranges for the calibration curves are listed in Table (1) . 
4-Fourth Derivative:
4 D spectra for PHT have derived from normal spectra using (S =160), with (Δ λ =16). Fig.(7) shows 4 D spectra with P at 236.5 nm, and V at 228.5nm. Calibration curves were constructed for the wavelengths 236.5 and 228.5 nm, as shown in Fig.(5) and (6) respectively. The linear equations, correlation coefficients and the concentration ranges for the calibration curves are listed in Table (1) . Phenytoin can be determined using the above tech. The results for determination standard samples of PHT (2,4,6,8 and 10ppm) and the relative errors are listed in Table ( 2). Table ( 2) The relative error and recovery for the determination standard sample of (2-10) ppm PHT by using DS tech. 
Analysis of Pharmaceutical Samples 1-Application to pharmaceutical samples
The method described by the author is successfully applied on the pharmaceutical compounds containing phenytoin. The RE%, RC% and RSD% are calculated in each case and are From the above parameters Table ( 2) it seems that the signal measurement using second derivative would give better results when compared with other derivatives. The suitable teach. was the 2 D at 226.7 nm. Germany and Turkey samples (6mg/L) were measured by using this tech. and compared with standard as shown in Table ( 3). The results of the DS Phenytoin proposed method was compared successfully with the results of the British Pharmacopoeia standard method using F-test .Where F = S1 2 / S 2 , S1 2 > S 2 from the results in table (4) by comparing the F-calculated value from the experiment with the F-value from the table with confidence limit of 95%, the results indicate that there is no significant difference between the precisions of two methods.
